Aims and objects of study: To study the association of dyslipidemia with stroke. 
I.
Introduction Stroke is an illness of escalating socioeconomic importance, especially among the ageing population. According to the World Health Organization, stroke is the second leading cause of death world-wide. Thus, cerebrovascular disease is a huge public health problem imposing both a large disease burden and a large economic burden on our country. More disconcerting than this is the fact that this problem is accelerating with the passing years. This is evident from the increasing prevalence and incidence of stroke in various studies. According to the Indian Council of Medical Research there were 930,985 cases of stroke in 2004 in India 1 and the National Commission of Macroeconomics and Health has estimated that there will be 1.67 million stroke cases in India by 2015 2 .
Stroke is also a leading cause of morbidity, with 20% of survivors requiring institutional care after 3 months and 15-30% remaining permanently disabled 3 . Of all strokes, 88% are classified as ischemic, and the remainder 12% comprise of hemorrhagic, either subarachnoid (9%) or intracerebral(3%) 4 . Dyslipidemia has been a known major risk factor for coronary heart disease. However more recently, it has been established as a risk factor in cerebrovascular disease 5 . Elevated low density lipoprotein cholesterol (LDL-C) is a risk factor for coronary artery disease whereas high levels of high-density lipoprotein cholesterol (HDL-C) are protective [6] [7] [8] [9] [10] . However, the role of lipids as risk factors for ischemic stroke has been less consistently observed.
The discordant results of observational studies may be attributed to the heterogenecity of stroke, since dyslipidemia is less likely to play a major role in the pathogenesis of some ischemic stroke subtypes (e.g. lacunar and cardioembolic strokes) and elevated LDL-C levels might increase the risk of hemorrhagic stroke. In view of this ambiguity in the relationship between lipids and stroke, this study was carried out to ascertain the association between dyslipidemia and stroke in patients who presented to our hospital .
II.
Subjects and Methods
Objective of the study:
To explore the relationship between lipid profile components and incident ischemic stroke in a first -ever stroke cohort.
Materials and methods Source of data:
A detailed history and physical examination details were collected from patient records in the hospital medical record department. Laboratory investigations (fasting lipid profile) were also obtained from the records.
M etho d o f co l lect io n o f da t a :
A total of hundred patient records were accessed from the medical records department in Father Muller medical college hospital.
De sig n o f t he st u dy :
Retrospective cross-sectional descriptive study Du ra tio n o f t he st u dy :
The study was carried out on patients presenting with stroke during a 12-month period from 1 ST January 2012 to 31st December 2012 .
In cl u sio n Crit er ia
A hundred patients between 30 to 90 years of age who were admitted by the Department of General Medicine, Father Muller Medical College with first ever stroke, verified by CT scan brain during a 12-month period from January 1st 2012 to December 31st 2012 were included in the study.
E xc lu s io n Cr it e ria :
Patients who had a recent myocardial infarction with left ventricular failure, history of syncopal attacks, neurological deficits secondary to epilepsy, infective or metastatic disorder, or pre-existing severe cognitive disorder were excluded from this study.
Da ta A na ly s i s
Dat a co lle ct ed wa s a na l ys ed b y f r eq ue n c y, me a n, s ta nd ard d e vi at io n a n d c hi -sq uar e t es t.
III. Results:
A total of 100 patients were included in this study. Detailed history and physical examination details were obtained from the medical records section. All the patients included in the study were patients with first ever stroke verified by CT scan. Among them, 66% were males and 34% were females. The number of patients with stroke increased as the age group increased. Thirty-four percent of the patients were between 60-69 years of age and 28% were between 70-79 years of age. Thus, over 62% of them were above the age of 60 yrs at the time of presentation. The classical risk factors hypertension and diabetes mellitus were also studied. The data showed that 55% were hypertensive and 30% were diabetic. While 24% of the study sample had both hypertension and diabetes, 39% of the patients had none of these.
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Fig. 3-Risk factors
The lipid profile of the study sample was analysed according to the ATP III classification for identification of dyslipidemia. The findings revealed that 56% of the patients had dyslipidemia, thereby proving that a majority of the study population had abnormal baseline lipid profiles . Among the dyslipidemic patients, 40% had elevated total cholesterol, 7% had elevated triglycerides and only 3% had elevated LDL. However, interestingly 28% of the patients showed low HDL levels. Ten percent of the patients had both high total cholesterol and low HDL. Ischemic stroke, which is the most commonly occuring cerebrovascular accident, is mostly due to thromboembolism secondary to atherosclerosis in the major arteries. Nikolai first proposed a link between cholesterol and atherosclerosis in 1912 . In a research, oft cited as a breakthrough research in atherosclerosis in the 20 th century, Nikolai and his team proved the obstructive pathophysiology in atherosclerosis occurs as a result of increased cholesterol levels. 14 However, though there exist several risk factors for cerebrovascular disease, atherosclerosis is recognized as one of the leading causes of brain ischemia.
Although risk factors like age, sex, race and gender are non-modifiable factors causing stroke, in this study we will analyse the pattern of the modifiable risk factor, lipids in patients with stroke.
Our study showed a preponderance of males among the study population thus reflecting an overall male sex presdisposition to stroke. The total males under study were 66% while the females under study were 34%. This corroborated with a study done on lipid profile in stroke in Bahrain which also showed an increased incidence in stroke among the males when compared to females. 15 An age distribution among the study population was also analysed and clustering of cases was found between 60-69 years of age. A majority of the study population was above the age of 50 years., thereby affirming the increasing trend of stroke with age. This also correlates with data obtained from a study on lipid profile done on stroke patients in Northern Manhattan where the mean age was 68.8%. 16 Moving further east, a study done on lipid profile in Pakistan also showed an increased frequency of patients (28%) figuring within the 61-70 age group. 17 This study also analysed the other risk factors frequently encountered in stroke such as hypertension and diabetes. 55% of the patients were found to be hypertensive while 30% were diabetic. Both hypertension and diabetes were noted in 24% of the population . On comparing these results to the lipid profile study done in Bahrain, hypertension was found to be the consistent major risk factor in the occurence of stroke . However, in contrast to this study where only 10.5% of the population showed no risk factors, our study showed that 39% of the study population was neither diabetic nor hypertensive. 15 The core of this study revolved around identification of an association between dyslipidemia and ischemic cerebrovacular accident . The percentage of dyslipidemic individuals among the study population amounted to 56%, thus showing a positive correlation between dyslipidemia and stroke among patients in the South Indian population under study. The pattern of dyslipidemia showed that 40% of the patients with abnormal lipid profiles had an elevated serum total cholesterol while only 7% had elevated triglycerides. Surprisingly, only 3% of the dyslipidemic patients had elevated LDL which is usually implicated in atherosclerosis while 28% of the individuals had low HDL, thereby showing a unique correlation between stroke and low HDL levels.
When this data was compared to the data obtained from other studies done on lipid profile in stroke, it was found that the results do not correlate . The study on dyslipidemia in stroke patients done in Pakistan, showed that 32% of the study population had high total cholesterol and 24% had high triglycerides. Though the serum total cholesterol frequency among both the population correlate, our study population in coastal South India showed only a small percentage of patients with hypertriglyceridemia (7%) in comparison to the study done in Pakistan 17 where 24% of the study population had hypertriglyceridemia. This may be attributed to the protective effect of frequent fish consumption among this western coastal belt of South India. This theory is also supported by findings from a meta-analysis done on several cohort studies that proved the inverse relation of fish intake to risk of stroke. 18 Further, our study showed that only 3% of the dyslipidemic patients had elevated LDL in contrast to 26% of the patients having elevated LDL in the Pakistani study. Low HDL levels were also more frequently implicated among our stroke patients (28% ) than in the Pakistani study population(18%) .
V. Conclusion:
This study showed an association of 56% between dyslipidemia and stroke.These findings are consistent with other similar studies done in Bahrain, Manhattan and Pakistan . They show a definite relationship between dyslipidemia and stroke. The occurrence of the underlying co-morbities of hypertension and diabetes also corroborated with the above mentioned studies.
Although high LDL is usually held responsible for genesis of cerebrovascular accidents, our study showed a significant proportion of patients with low HDL. This validates the importance of dietary and lifestyle modifications to combat this crippling disease. Thus, besides generating Indian evidence to correlate dyslipidemia with stroke, this study upholds that primary prevention is the key to overcoming the burden of stroke in our country.
